Possible involvement of convergent nociceptive input to medullary dorsal horn neurons in intraoral hyperalgesia following peripheral nerve injury.
Previous studies demonstrated that the number of c-Fos protein-like immunoreactive (c-Fos-IR) neurons in the medullary dorsal horn (MDH) evoked by noxious stimulation was increased after peripheral nerve injury, and such increase has been proposed to reflect the development of neuropathic pain state. The aim of this study was to examine the MDH for convergent collateral primary afferent input to second order neurons deafferented by peripheral nerve injury, and to explore a possibility of its contribution to the c-Fos hyperinducibility. Double immunofluorescence labeling for c-Fos and phosphorylated extracellular signal-regulated kinase (p-ERK) was performed to detect convergent synaptic input. c-Fos expression and the phosphorylation of ERK were induced by the intraoral application of capsaicin and by electrical stimulation of the inferior alveolar nerve (IAN), respectively. The number of c-Fos-IR neurons in the MDH induced by the intraoral application of capsaicin was increased after IAN injury, whereas the number of p-ERK immunoreactive neurons remained unchanged. The number of double-labeled neurons, that presumably received convergent primary afferent input from the lingual nerve and the IAN, was significantly increased after IAN injury. These results indicated that convergent primary nociceptive input through neighboring intact nerves may contribute to the c-Fos hyperinducibility in the MDH and the pathogenesis of neuropathic pain following trigeminal nerve injury.